The antiproliferative effect of sildenafil on pulmonary artery smooth muscle cells is mediated via upregulation of mitogen-activated protein kinase phosphatase-1 and degradation of extracellular signal-regulated kinase 1/2 phosphorylation.
Pulmonary hypertension is a group of diseases comprising vascular constriction and by obstructive changes of the pulmonary vasculature. Phosphodiesterase type 5 inhibitors, e.g., sildenafil, can alleviate vascular remodeling in the monocrotaline pulmonary hypertension model in rats, and inhibit the proliferation of pulmonary vascular smooth muscle cells in vitro. We examined the ability of sildenafil to inhibit platelet-derived growth factor (PDGF)-induced proliferation of porcine pulmonary artery smooth muscle cells. Pulmonary artery smooth muscle cell proliferation and cell cycle analysis were assessed by MTT assay and fluorescence-activated cell sorting. Western blotting was used to examine protein expression of mitogen-activated protein kinase phosphatase-1 (MKP-1) and phosphorylation level of extracellular signal-regulated kinase (ERK1/2). PDGF increased cell proliferation and the percentage of cells in S phase. These effects were inhibited by pretreatment with sildenafil in a dose-dependent manner. Sildenafil (96 microM) also caused a 67% decrease in PDGF-stimulated ERK1/2 phosphorylation. Sildenafil inhibition of ERK1/2 was accompanied by a rapid induction of MKP-1. Inhibition of the cGMP-dependent kinase I alpha (cGK I alpha) using Rp-8-BrcGMPS (25 microM) blocked sildenafil-induced MKP-1 expression. Either vanadate (12.5 microM), a phosphatase inhibitor, or Rp-8-BrcGMPS abolished the inhibitory effect of sildenafil on PDGF-stimulated phosphorylation of ERK1/2 and restored PDGF-induced cell proliferation. This study indicates that sildenafil upregulates MKP-1 expression and promotes degradation of phosphorylation of ERK1/2, which suppresses the proliferation of pulmonary artery smooth muscle cells.